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PRGXODWLQJ HQVXLQJ LPPXQH UHVSRQVHV:LWK WKH DLP RI GHYHORSLQJ FKLWRVDQ SDUWLFOHEDVHG
LPPXQRFRQWUDFHSWLYH YDFFLQHV ZH KDYH FRPSDUHG WKH XVH RI FKLWRVDQ QDQR DQG PLFURSDUWLFOHV DV
GHOLYHU\YHKLFOHVIRUYDFFLQHFDQGLGDWHVEDVHGRQOXWHLQLVLQJKRUPRQHUHOHDVLQJKRUPRQH/+5+%RWK
SDUWLFOHW\SHVZHUHWDNHQXSHIIHFWLYHO\E\GHQGULWLFFHOOVZLWKVLPLODUHIILFDFLHV,QRFXODWLRQZLWKQDQR
DQG PLFURSDUWLFOHV FRQWDLQLQJ FRQMXJDWHG SHSWLGH RU SURWHLQ  PLFURSDUWLFOHV DOVR UHVXOWHG LQ WKH
LQGXFWLRQ RI KLJK OHYHOV RI /+5+VSHFLILF DQWLERGLHV ,Q WKH FDVH RI SURWHLQFRQMXJDWHG SDUWLFOHV WKH
OHYHOVRIDQWLERGLHVHOLFLWHGZHUHVLPLODUWRWKRVHHOLFLWHGIROORZLQJLQRFXODWLRQZLWKDQWLJHQHPXOVLILHG
ZLWK FRPSOHWH )UHXQG¶V DGMXYDQW 7KH DSSURDFK WR YDFFLQH GHVLJQ WKDWZH KDYH GHVFULEHG KHUH FRXOG









YDULRXV IRUPV RI FKLWRVDQ LQFOXGLQJ FKLWRVDQV ZLWK YDU\LQJ GHJUHHV RI DFHW\ODWLRQ DQG FKHPLFDOO\
PRGLILHGFKLWRVDQVKDYHLQYHVWLJDWHGWKHLUDELOLW\WRDFWDVYDFFLQHGHOLYHU\V\VWHPV>@7KHXVHVRIERWK
VROXWLRQDQGSDUWLFXODWH IRUPVRI FKLWRVDQ WRLQFUHDVHWKHHIILFDF\DQG UHVSRQVH WRLPPXQL]DWLRQZLWK
PRGHO SURWHLQ DQWLJHQV > @'1$SODVPLGV >@ YLUDODQWLJHQV > @EDFWHULDO GHULYHG WR[LQV> @
DQGDQWLJHQV>@DUHZHOOGRFXPHQWHG
:LWK WKH DLP RI GHYHORSLQJ FKLWRVDQ SDUWLFOHEDVHG YDFFLQHV ZH KDYH FRPSDUHG WKH XVH RI
FKLWRVDQEDVHGQDQRDQGPLFURSDUWLFOHVDVYDFFLQHFDUULHUVIRUSHSWLGHDQGSURWHLQDQWLJHQVEDVHGRQ
OXWHLQLVLQJ KRUPRQHUHOHDVLQJ KRUPRQH /+5+ /+5+ LV D  DPLQR DFLG SHSWLGH KRUPRQH WKDW LV
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VHFUHWHG E\ WKH K\SRWKDODPXV DQG LQLWLDWHV D FDVFDGH RI HYHQWV WKDW UHJXODWHV JDPHWRJHQHVLV>@
$QWLERGLHV JHQHUDWHG DJDLQVW WKLV KRUPRQH FDQ OHDG WR WKH LQKLELWLRQ RI UHSURGXFWLYH FDSDELOLWLHV RI
YDFFLQDWHG DQLPDOV > @ %HFDXVH LWV VHTXHQFH LV FRQVHUYHG LQ DOO PDPPDOV WKH XVH RI DQ





7R SURGXFH FKLWRVDQEDVHG SDUWLFOHV IRU WKLV VWXG\ D KLJKVKHHU HPXOVLILFDWLRQ SURFHVV ZDV
HPSOR\HG 9DU\LQJ WKH K\GURSKLOLFOLSRSKLOLF EDODQFH +/% RI WKH VXUIDFWDQW XVHG LQ WKLV WHFKQLTXH
DOORZHG IRU JUHDWHU FRQWURO RYHU SDUWLFOH VL]H GLVWULEXWLRQ 7DEOH  OLVWV WKH PL[LQJ UDWLRV RI WKH
VXUIDFWDQWVXVHGWRREWDLQWKHQHFHVVDU\+/%YDOXHVDQGVFDQQLQJHOHFWURQPLFURVFRS\LPDJHVLQ)LJXUH
$VKRZGLVWLQFWVL]HUDQJHVIRUWKHUHVXOWLQJFKLWRVDQSDUWLFOHV)LJXUH%VKRZVWKDWDKLJK+/%YDOXH




ZDV DGRSWHG>@ ,QFRUSRUDWLRQ RI FKORURDFHW\O JURXSV SURYLGHV IXQFWLRQDO VLWHV WR WHWKHU SURWHLQ RU
SHSWLGHFDUJRFRQWDLQLQJIUHHWKLROJURXSVVXFKDVWKRVHIRXQGLQF\VWHLQHUHVLGXHV)7,5VSHFWURVFRS\
ZDVXVHGWRFRQILUPWKHFKORURDFHW\ODWLRQSURFHVV7KHSHDNDWaFPDVVLJQHGWR&&OVWUHWFKLQJ
FRQILUPHG WKH SUHVHQFH RI WKH FKORURDFHW\O IXQFWLRQDOLW\ QR DPLQH IXQFWLRQDOLW\ LV DYDLODEOH LQ WKH
FURVVOLQNHG SDUWLFOHV WKLV LV DSSDUHQW IURP WKH GLVDSSHDUDQFH RI WKH 1+ V\PPHWULF DQG DV\PPHWULF
VWUHWFKLQJSHDNVDWDQGFPSHDNV)LJXUH&$OO SDUWLFOH W\SHVH[DPLQHGZHUHIRXQG WR
FRQWDLQ YDU\LQJ DPRXQWV RI FKORURDFHW\O JURXSV 7DEOH  ZLWK QDQRSDUWLFOHV FRQWDLQLQJ PRUH
FKORURDFHW\OJURXSVWKDQPLFURSDUWLFOHV
)LJXUH$6FDQQLQJ(OHFWURQ0LFURJUDSKVRIGLIIHUHQWVL]HGFKLWRVDQEDVHGSDUWLFOHV%7KHVL]HGLVWULEXWLRQRIFKLWRVDQPLFURDQG
QDQRSDUWLFOHV VKRZLQJ WKH GLDPHWHU G LQ QDQRPHWHUV QP & )7,5 VSHFWUD RI L FKLWRVDQ LL JOXWDOGHK\GH FURVVOLQNHG FKLWRVDQ
SDUWLFOHVLLLUHGXFHGFURVVOLQNHGFKLWRVDQSDUWLFOHVDQGLYFKORURDFHW\ODWHGFKLWRVDQSDUWLFOHV
7DEOH:HLJKWIUDFWLRQVRI7ZHHQ;7DQG6SDQ;6VXUIDFWDQWVXVHGWRSURGXFHSDUWLFOHV
3DUWLFOH7\SH ;7 ;6 +/% 9VXUIPO 3DUWLFOHVL]HGLVWULEXWLRQ
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H[SUHVVHGDVDPRXQWSHUPJRISDUWLFOHV
H[SUHVVHGDVDSHUFHQWDJHRIWKHVWDUWLQJDPRXQWRISHSWLGHRUSURWHLQXVHG
7KH DELOLW\ RI V\QWKHVLVHG SDUWLFOHV WR WDNH XS SHSWLGH RU SURWHLQ FDUJR ZDV GHWHUPLQHG E\
LQFXEDWLRQZLWKDN'LPPXQRFRQWUDFHSWLYHSHSWLGHEDVHGYDFFLQHFDQGLGDWH>@RUDN'SURSULHWDU\
SURWHLQFRQMXJDWHYDFFLQH )UHH WKLRO JURXSVZHUHFRQILUPHG WREHSUHVHQW LQERWKYDFFLQHVXVHG GDWD





VL]H ZLWK VLJQLILFDQWO\ ODUJHU DPRXQWV RI SHSWLGH RU SURWHLQ DVVRFLDWHG RQ QDQRSDUWLFOHV WKDQ RQ
PLFURSDUWLFOHV7DEOH FRUUHODWLQJZLWKWKHDPRXQWRI FKORURDFHW\OJURXSVSUHVHQWRQWKHVHSDUWLFOHV
7KHUHIRUHDOWKRXJK WKHUHZHUH YHU\ OLWWOH GLIIHUHQFHV LQ WKH DPRXQW RI FDUJR WKDW FDQ EH DEVRUEHG E\
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H[SUHVVHGDVDPRXQWSHUPJRISDUWLFOHV
 'HQGULWLFFHOOXSWDNHRISDUWLFOHV
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)LJXUH8SWDNHRIIOXRUHVFHQDWHGQDQRSDUWLFOHVDQGPLFURSDUWLFOHVE\GHQGULWLFFHOOV%RQHPDUURZGHULYHG'&VuFHOOVPOZHUH
LQFXEDWHGZLWKYDU\LQJ DPRXQWVRI IOXRUHVFHQDWHGPLFURSDUWLFOHVRU QDQRSDUWLFOHV IRU KRXUVDW q& $3DUWLFOHV WKDWZHUH QRW




7R HYDOXDWH WKH LPPXQRJHQLFLW\ RI YDFFLQHORDGHG SDUWLFOHV PLFH ZHUH LQRFXODWHG ZLWK WZR
GRVHVRIQDQRSDUWLFOHVRUPLFURSDUWLFOHVWKDWKDGEHHQORDGHGZLWKVLPLODUDPRXQWVRISURWHLQRUSHSWLGH
DQWLJHQ +LJK WLWUHV RI /+5+VSHFLILF DQWLERGLHV ZHUH LQGXFHG E\ YDFFLQDWLRQ XVLQJ SURWHLQORDGHG
QDQRSDUWLFOHVDQGPLFURSDUWLFOHV EXW WZRGRVHVZHUH QHFHVVDU\ WR UHDFK WKH OHYHOV WKDWZHUH DFKLHYHG
ZLWK&)$7KH SURWHLQEDVHG YDFFLQHZKHQ DGPLQLVWHUHG LQ VDOLQHHOLFLWHG YHU\ OLWWOH LI DQ\DQWLERG\
DIWHU D VLQJOH GRVH RI YDFFLQH DQG OHYHOV RI DQWLERG\ WKDWZHUHRQO\ FRPSDUDEOH WR WKRVHDFKLHYHG E\
VLQJOHGRVHDGPLQLVWUDWLRQZLWKSDUWLFOHV
,QWKHFDVHRIWKHSHSWLGHEDVHGYDFFLQH)LJXUH%DVLPLODUSDWWHUQRIUHVSRQVHVZDVREVHUYHG
DOWKRXJK WKH UHSURGXFLELOLW\RI WKHDQWLERG\ UHVSRQVHEHWZHHQDQLPDOV UHFHLYLQJYDFFLQHDGPLQLVWHUHG
ZLWK SDUWLFOHV ZDVPRUH YDULDEOH WKDQ WKDW REVHUYHG ZKHQ WKH SURWHLQEDVHG YDFFLQH ZDV XVHG 7KH
YDULDWLRQ LQ UHVSRQVHVREVHUYHGZKHQSHSWLGHEDVHGYDFFLQHZDVXVHGGRHVQRWDSSHDU WREHUHODWHG WR
SDUWLFOHVL]HEHFDXVHWKHPHDQGLIIHUHQFHLQ WKHUDQJHRIDQWLERG\OHYHOV LQGXFHGE\HDFKSDUWLFOH W\SH
ZDVVLPLODUORJYVORJ





78   Brendon Y. Chua et al. /  Procedia in Vaccinology  6 ( 2012 )  74 – 79 
 &RQFOXVLRQ
,PPXQRORJLFDODSSURDFKHVWRFRQWUROOLQJUHSURGXFWLRQE\PRGXODWLQJKRUPRQHVVXFKDV/+5+
UHSUHVHQW D QRQLQYDVLYH DQG RIWHQ HIIHFWLYH IRUP RI HQGRFULQH WKHUDS\ :KLOH FXUUHQWO\ DYDLODEOH
/+5+EDVHG YDFFLQHV UHTXLUH WKH FRDGPLQLVWUDWLRQ RI DQ DGMXYDQW WR LQGXFH HIIHFWLYH UHVSRQVHV ZH
KDYHVKRZQLQWKLVVWXG\WKDWYDFFLQDWLRQZLWKFKLWRVDQEDVHGQDQRDQGPLFURSDUWLFOHVWKDWDUHORDGHG
ZLWK /+5+EDVHG SHSWLGH RU SURWHLQ DQWLJHQV LQ WKH DEVHQFH RI DGMXYDQW FDQ HOLFLW KLJK WLWUHV RI
/+5+VSHFLILF DQWLERGLHV DW OHYHOV ZKLFK KDYH EHHQ SUHYLRXVO\ DVVRFLDWHG ZLWK WKH LQKLELWLRQ RI
UHSURGXFWLYH IXQFWLRQ >  @ 0RUH UHFHQWO\ WKH XVH RI /+5+EDVHG YDFFLQHV IRU UHGXFLQJ
WHVWRVWHURQHOHYHOV IRU WKHFRQWURORI KRUPRQHGHSHQGHQWPDOLJQDQFLHV LQ KXPDQVKDVDOVR UHVXOWHG LQ
SURPLVLQJ FOLQLFDO RXWFRPHV > @ *LYHQ WKH ELRFRPSDWLELOLW\ RI FKLWRVDQ DQG LWV DSSDUHQW
DGMXYDQWLQJHIIHFWVDVZHOODVLWVDPHQLW\WRFKHPLFDODQGSK\VLFDOPRGLILFDWLRQVWKHDSSURDFKWRYDFFLQH
GHVLJQ WKDW ZH KDYH GHVFULEHG KHUH FRXOG UHSUHVHQW DQRWKHU XVHIXO PHWKRG IRU LQGXFLQJ LPPXQH
UHVSRQVHVDJDLQVWPLFURELDOYLUDODQGWXPRULJHQLFSURWHLQDQWLJHQV
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5HIHUHQFHV
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